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What is claimed is- 
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1a A thin film transistor comprising^ 

^polycrystalline silicon semiconductor layer having formed therein a 
channel region, a source region, and a drain region, the source 
region and the drain region disposed on either side of the channel 
region? 

wherein depletion layer is formed between the channel region and 

the dr^in region; and 
the width of \he depletion layer and photoconductive current are in a 
proportional relationship, the photoconductive current generated 
when the channel regionls irradiated with light, and the width of 
the depletion lkyer^is equal to or less than a value obtained on the 
basis of the propo^onalj^elationship so that the photoconductive 
current falls within\a range of specified permissible values. 
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2. A thin film transistor according to claim 1, wherein the relationship 
of expression (l) 

(1) 

(R + 30) W<A 

is satisfied, where R (kQ/D) is the sheet resistance of the drain region and 
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W (pm) is the channel width of the channel region 



3. A thin film transistor according to claim 
of expression (2) 



wherein the relationship 
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(2) 

(7? + 30) fP<lxl0 3 

is satisfied, where fctRQ/O) is the sheet resistance of the drain region and 
W (pm) is the chamreAjvidth of the channel region. 



Aythin film transistor according to claim 3, wherein the channel 
/ width W of \jie channel region is 2 pm or less. 



5. A thin Chi* transistor according to claim 3, wherein the sheet 
resistance of the axaan region is in the range of from 20 k£2/D to 100 k£2/D. 



/TVl'S 6. A thih^film transistor according to claim 4, wherein the sheet 
* resistance of the cfr^n region in the range of from 20 k£2/D to 100 kQ/D. 

7.\A thin film transistor for use as a switching element of a liquid 
crystal dismay device, the thin film transistor comprising a poly crystalline 
silicon semiconductor layer having formed therein a channel region, a 
source region, andNa drain region, the source region and the drain region 
disposed on either side of the channel region, wherein: 

a low concentration imjmritj^egion having an impurity concentration 
less than that of the shfirce region and the drain region is formed 
in at least one of a regiohvbetween the source region and the 
channel region and a region ofetween the drain region and the 
channel region, and the length^L^rf the low concentration 
impurity region is 1.0 pm or less, the luminance of a backlight of 
the liquid crystal display device being 2000 (cd/m 2 ) or higher. 
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A thin film transistor comprising a polycrystalline silicon 
semiconductor layer having formed therein a channel region, a source region, 
a dr aim region, and a low concentration impurity region having an impurity 
concentration less than that of the source region and the drain region, the 
source reg\on and the drain region being disposed on either side of the 
channel regiW and the low concentration impurity region being formed in at 
least one of a region between the source region and the channel region and a 
region between\the drain region and the channel region, the thin film 
transistor whereii 

the relationship of expression (3) 

(3) 

AL>(WVlc)/36 

is satisfied, where AL (p.m) is the length of the low concentration 

impurity region, Vic (V) is the source-drain voltage, and W (pm) is 

\ 

the channel width of the channel region. 

9. A thin film transistor ^ac^ording to claim 8, wherein the relationship 
of expression (4) 

(4) 

AL<1\S QVIL) 

is satisfied, where L (pm) is the channel length of the channel region. 




10. A thin film transistor according to cJ^iim 9, wherein the channel 
width W (pm) of the channel region is 2 pm or 



11. A thin film transistor according to claim\9, wherein the sheet 
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resistance of the low concentration impurity region is in the range of from 
20kO/D toSLOOkQ/D. 

12. ^Sthin film transistor according to claim 10, wherein the sheet 
resistance of thirraw-'eoncentration impurity region is in the range of from 
5 20 k£2/D to 100 kQ/D>« 



g^J^^13. A. thin film transistor according to claim 11, wherein the low 
/ concentration impurity region is formed only in the region between the 
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drain region an^the channel region. 

14>\A liquid crystal display device comprising* 

a fiquiti^crystal panel portion comprising thin film transistors serving 
as swixfehing elements, each of the thin film transistors being a 
thin film trahs^istor of claim 1," and 
a backlight portion foryS^plying light from a rear surface side of the 

liquid crystal panel portirni," 
wherein the relationship of expression (5) 

(5) 

is satisfied, where R (kO/D) is the sheet resistance of the drain 
region, B (cd/m 2 ) is the luminance of the backligh^portion, and W 
(pm) is the channel width of the channel region. 



15. A liquui crystal display device according to claim 14, wherein the 
relationship of expression (6) 
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(6) 

(R + 30) B ^<lxl0 6 
is satisfied^^here R (kO/D) is the sheet resistance of the drain region, B 
(cd/m 2 ) is the luminance of the backlight portion, and W (pm) is the channel 
width of the channeKyegion. 



16.^*An EL display device comprising a light-emitting layer and a 
counter electrocte^ormed thereon, the light-emitting layer being on a pixel 
electrode upper layer forih^^on a substrate having thin film transistors, the 
display device wherein" L/*^^^. 

each of the thin film transistors is amm film transistor of claim 1, and 
the relationship of expression (5) ^^V^ 

(5) 

(R + 30)B W<C >v 
is satisfied, where B (cd/m 2 ) is the light intensity of Kghr^applied to a 




channel region ot each of the thin film transistors. 

17. An EX display device according to claim 16, wherein the 
relationship of tn^ expression (6) 

(6) 

(7? + 30).£ W<lxl0 6 
is satisfied, where R (k£2)Q) is the sheet resistance of the drain region, B 
(cd/m 2 ) is the light intensity\pf light applied to the channel region, and W 
(pm) is the channel width of theschannel region. 



18. A method ^pKbducing a thin film transistor, comprising the steps 



61 



jrming a polycrystalline silicon semiconductor layer on an insulating 
substrate; 

formrfog a gate insulating film on the polycrystalline silicon 

semiconductor layer; 
forming a grate electrode in a pattern on the gate insulating film; 
carrying out\anodic oxidation by oxidizing a side surface of the gate 

electrode to form a metal oxide film covering the side surface of 

the gate electrode; and 
doping the polycrystalline silicon semiconductor layer with impurities, 

the gate electrode^being used as a mask; 
wherein the thickness of^the metal oxide film formed in the step of 

carrying out anodic oxidation is controlled to make the length AL 

of a low concentration^Tmpurity region formed in the step of 

ca^ g out tapuHty^.O^o, less. 

\ 

19. A method of producing a thin film transistor, comprising the steps 



of: 



forming a polycrystalline silicon semiconductor layer on an insulating 
substrate; 

forming a gate insulating film on the polycrystalline silicon 

semiconductor layer; 
forming a gate electrode in a pattern on the gate^nsulating film; 
carrying out a first impurity doping by dopinAthe polycrystalline 

silicon semiconductor layer with impuritiesAusing the gate 
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electrode as a mask; 
forming a masking film on a semiconductor region doped with 
impurities in the step of carrying out a first impurity doping, the 
masking film being formed in a pattern by anisotropic etching; 
carrying oui a second impurity doping by doping the poly crystalline 
silicon semiconductor layer with impurities using the masking 
film as a mask so that an impurity concentration 'difference exists 
between a region under the masking film and regions other than 
the region under the masking film, whereby a low concentration 
impurity region hjaving an impurity concentration lower than that 
of the source regionXand the drain region is formed in at least one 
of a region between th^o^rce region and the channel region and 
a region between the/orain region and the channel region and by 
making the length c^^low concentration impurity region 1.0 
pm or less. 



20. A method of producing a thin filjn transistor according to claim 19, 
further comprising a step of inspecting by designating the thin film 
transistor having a low concentration impu\jty region with a length AL of 
1.0 pm or less a quality product. 



